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ABSTRACT
This report describes the policy and procedures used by the Indiana District to manage and store data collected during hydrologic investigations. It is the policy of the Indiana District that data collected to meet the objectives of projects for hydrologic investigations be documented, organized, and archived in a manner that (1) facilitates retrieval, evaluation, and use by District personnel and others; and (2) enables verification of data contained in all reports and computer data bases.
Procedures for the management of project data for hydrologic investigations are the following:
1. Data-collection sites are properly established, named, and plotted on Master Site-File topographic maps. 2. Complete and clear field notes are taken during each site visit. 3. A complete and well-organized paper file for each data-collection site is maintained.
4. Pertinent data are stored in the appropriate National Water Information System data base.
5. Data are compared and verified in field notes, laboratory sheets, data bases, and all reports; all discrepancies are resolved and noted in the paper files and in archived copies of all reports.
INTRODUCTION
Scientific data collected by the U.S. Geological Survey (USGS) is a valuable national resource that must be managed properly (Biesecker, 1991) . Data-collection activities in the Water Resources Division (WRD) of the USGS commonly are divided into two principal programs: basic-data collection and hydrologic investigations. Basic-data programs provide routine, ongoing data from a nationwide system of stream-gaging stations, ground-water observation wells, and surface-and ground-water-quality sampling sites. These data usually are obtained to assess long-term trends and to establish baseline conditions for the Nation's water resources (USGS, 1984a) . Basic-data programs of the USGS are recognized widely for their excellent data management. This excellence has resulted from the use of long-established procedures, training, and careful review. Most hydrologic investigations are in response to a recognized problem or an anticipated potential problem (USGS, 1984b) . Data-collection activities of hydrologic investigations use a wide variety of procedures and usually are more site specific, more problem-oriented, and of shorter duration than those of basic-data programs. There often is a greater emphasis on understanding hydrologic systems than on data management and record keeping.
The Indiana District has developed a policy and procedures to improve data management for hydrologic investigations. The policy establishes standards for the management and storage of data collected for hydrologic investigations. The procedures delineate the specific activities required to achieve those standards.
Purpose and Scope
The purpose of this report is to describe the policy and procedures used by the Indiana District to manage and store data collected as part of hydrologic investigations. The policy and procedures described herein apply to data collected for hydrologic investigations after Fiscal Year 1990. Hydrologic investigations include District projects having individual account numbers and "spin-off or short-term projects funded under basic-datacollection account numbers. All data, published and unpublished, are covered by the policy and procedures. In general, data used in analysis and information related to data analysis or interpretations are covered by the policy and procedures. Additional examples are given in the section, "Data-Management Procedures."
Benefits of Proper Data Management
Data collected for hydrologic investigations usually are documented, organized, and archived to meet the short-term needs of each project. More thought must be given to the needs of future projects, District-wide uses of the data, and the needs of other users. The problems of meeting only current project needs are readily apparent: lost data, greater effort required to retrieve data, incorrect well numbers and well names, duplicate or triplicate Site-File or water-quality entries, "lost" information (knowledge) when project personnel leave the District, difficulty in responding to information requests, and the inability to verify data stored in computer data bases or published in reports. Incomplete data in computer data bases and paper files limit the utility of the data.
Proper data management will eliminate many of the problems described in the preceding paragraph. Properly managed data will facilitate and improve the retrieval, evaluation, quality assurance, use, and storage of hydrologic and related data. As a result, data users can increase their productivity, and hydrologists and the public can have a higher degree of confidence in USGS data and reports.
DATA-MANAGEMENT POLICY
It is the policy of the Indiana District that data collected to meet the objectives of projects for hydrologic investigations be documented, organized, and archived in a manner that (1) facilitates retrieval, evaluation, and use by District personnel and others, and (2) enables an independent verification of data contained in all reports and computer data bases.
DATA-MANAGEMENT PROCEDURES
Procedures for the management of data collected for hydrologic investigations are:
1. Data-collection sites are properly established, named, and plotted on Master Site-File topographic maps.
2. Complete and clear field notes are taken during each site visit.
3. A complete and well-organized paper file for each data-collection site is maintained.
4. Pertinent data are stored in the appropriate National Water Information System (NWIS) data bases. 5. Data are compared and verified in field notes, laboratory sheets, data bases, and all reports. All discrepancies are resolved and noted in the paper files for each data-collection site, in the project files, and in archived copies of all reports.
6. At the end of the project, paper files for each data-collection site and important project files are archived in the District library.
Establishing, Naming, and Plotting Sites
The Site File should contain important information on site identity, characteristics, and location. In the Indiana District, the NWIS data bases are plagued by duplicate Site-File entries for the same site, and data retrieval and use is limited by incomplete Site-File entries. To eliminate the creation of duplicate Site Files and improve the usability of the NWIS data bases in Indiana, four steps are required to establish a data-collection site: The person requesting establishment of a new site also suggests a name for the site. The site name will be approved by the Site-File DBA. All site names, except special quality-assurance/ quality-control sites, should have a project-related identifier (for example, WELL 32D or SITE R-101-4) and must have the words "AT" or "NEAR" and the name of the nearest named community on a topographic map (scale 1:24000). "AT" is used when the site is within 1 mile of the named community. "NEAR" is used when the site is more than 1 mile from the named community. 
Duplicate Sites
If a duplicate site is identified or suspected, the Site-File DBA, the person requesting establishment of the new site, the Project Chief, and the Discipline Specialists (DS) must decide 1. if the old existing site should be used, 2. if a new site should be established, 3. if the old site should be deleted, and 4. if any .existing data contained in NWIS should be merged into the new site. This is a group responsibility.
Old sites commonly are poorly located and the data are incomplete or uncertain. All NWIS data bases should be inventoried to identify existing data stored under a known or suspected duplicate site ID. The person requesting establishment of the new site and the Site-File DBA must attempt to verify the location of the old site and associated data by checking all USGS reports, old project paper files, ground-water quality 3x5 cards in the District library, and the County ground-water reports prepared in cooperation with the Indiana Department of Conservation, Division of Water Resources. Information about the site in question should be solicited from all District employees. If the old site and data cannot be verified and if a new site must be established, the value of retaining the old site and data needs to be determined. Factors to consider include the amount, age, source agency, types, and quality of the data.
Site Changes and Deletions
If data are to be merged from an old site to a new site, or otherwise changed or combined, notice must be given to all District employees. If a decision is made to delete a site, the intention to do so must be announced to all District personnel by the Site-File DBA, and an appropriate time given for a response. If a site or data are deleted because of a lack of confidence in or an inability to verify the data, paper copies of the Site-File information and related NWIS data will be printed and filed by the old site ID in the District library. This is the responsibility of the Site-File DBA and the person requesting establishment of the new site.
Any changes to the site ID, the site name, or any data stored in the Site File must be noted in the computer file, "SITEFILE.CHANGES.LOG" that is maintained by the Site-File DBA. This file contains the old site ID; the new site ID; the nature and date of the change; the person requesting the change; the reason for the change (for example, "DUPLICATE SITE OF USGS 42424087564301"); and what, if any, data were merged (sample dates, record numbers).
Water-quality data moved to a new site or otherwise combined should state the original site ID in the remarks field of the WATER-QUALITY RECORD HEADER. Annotations also should be made to the paper files. This is the responsibility of the Water-Quality System (QWDATA) DBA. Site-File information moved or combined should be noted in the Remarks Record of the MISCELLANEOUS FILE in GWSI. Annotations also should be made to the paper files. This is the responsibility of the Site-File DBA.
If an old site can be verified from reports, District library paper files, or any other means previously discussed, the Site File of the old site must be updated to the maximum extent possible. The source of the verification and the name of the person who made the verification should be entered in the Remarks Record of the MISCELLANEOUS FILE in GWSI. This is the responsibility of the Site-File DBA. Water-quality records that can be verified should be updated to the maximum extent possible. Updating must include the Water Data Storage and Retrieval System (WATSTORE) parameter code 00029 with the correct 5-digit project number. The source of the verification and the initials of the person who made the verification must be added to the remarks field of the WATER QUALITY RECORD HEADER. This is the responsibility of the QWDATA DBA.
Finally, the site must be plotted on the Master Site-File topographic maps. This is the responsibility of the Site-File DBA.
Recording Field Notes
Data collection usually requires the use of standardized field forms. The field form, which is usually formatted to meet the needs of the project, must reflect data-base requirements and the needs of other potential users of the data. The field form must include information pertinent to site location and condition, persons performing the field work, project number, reason the field work was performed, weather, instruments, procedures and methods, types of data collected, data-base parameter codes, and the times associated with various activities. Some examples include: Hydrolab1 unit number, time of last calibration; type of sampler, sampling method; beginning, end, and midpoint time of sample collection; type of pump used; purging criteria; location of measuring point; and chemical preservatives and their order of use. Examples of District field forms are stored in the directory QW.TYPES>FORMS. It is the responsibility of the Project Chief to develop appropriate field forms. To ensure that field forms meet minimum requirements, field forms must be approved by the DS in consultation with the DBA's.
Maintenance of Paper Files
While a project is active, the paper files for each data-collection site are maintained in Site-File folders in the office of the Project Chief or the project staff. It is the responsibility of the Project Chief to ensure that the Site-File folders contain all the information necessary to verify data in a report or NWIS data base. Data to be stored in Site-File folders include, if applicable: Any changes in data (for example, waterquality reruns, incorrectly located sites, math errors in levels or other calculations) are explained, dated, and initialed in the Site-File folders, and appropriate updates are made to NWIS data bases. It is the responsibility of the Project Chief to initiate changes to NWIS data bases, to provide the necessary data for updating to the DBA's, and to document changes made to NWIS data bases in the Site-File folders. After a project report has been approved for publication or (if no report is to be published) after a project has been completed or terminated, the Site-File folders will be archived in the District library (see "Archiving Paper Files and Project Files in the District Library" section).
Data Storage in National Water Information System Data Bases
The following sections describe procedures for storing data in NWIS data bases. Four of the sections include lists of information that represent the minimum data elements required by the Indiana District for establishing sites and storing data in NWIS data bases. All entries to the Site File and GWSI ground-water data files are coded on form 9-1904-A, revised February 1987. It is the responsibility of the Project Chief and staff to compile and verify the required information. It is the responsibility of the DBA's, in consultation with the DS, to review and update these requirements periodically.
DBA's may allow exceptions from one or more required data elements on the basis of the unavailability of the data. For example, a person requesting establishment of a site for an observation well has a driller's log for the well, but the log contains no information on the method or hours of development two data elements required for establishing a ground-water site. The GWSI DBA may except those two data elements and allow the site to be established without that information. Exceptions from required data will be made by the appropriate DBA on a case-by-case basis.
Site File
Information required to be entered in the Site File for all data-collection sites is listed in table 1. Additional information required to be entered in the Site File for all ground-water sites is listed in table 2. All alphabetic information must be entered in CAPITAL letters. Each person requesting establishment of a site or storing data under an existing site must become familiar with these SiteFile components (see Mathey, 1989, p. 2-8 to 2-38) . It is the responsibility of the Project Chief to input and edit these data. It is the responsibility of the Site-File DBA to review and update these data.
Ground-Water Site Inventory System
Information required to be entered in the GWSI ground-water data files for all ground-water sites is listed in table 3. All alphabetic information must be entered in CAPITAL letters. Each person requesting establishment of a ground-water site or storing data under an existing ground-water site must become familiar with these components in GWSI (see Mathey, 1989, p. 2-39 to 2-121) . It is the responsibility of the Project Chief or the project staff to input and edit these data. It is the responsibility of the GWSI DBA to review and update these data.
Water-Quality System
Information required to be entered in QWDATA for all water-quality samples is listed in table 4. These data can be obtained from a completed Analytical Services Request form from the National Water-Quality Laboratory. WATSTORE parameter codes required to be entered in QWDATA for all water-quality samples are listed in table 5. The quality-assurance remark code for all these parameter codes is "I" (USGS field value, in review). WATSTORE parameter codes required to be entered in QWDATA for all field alkalinity measurements are listed in table 6. Programs for calculating these alkalinity values are stored in the directory QW.TYPES>ALK. Each person submitting a water-quality sample must become familiar with the required information and WATSTORE parameter codes for storing data in QWDATA (see Maddy and others, 1989, p. 2-1 to 2-9 and appendixes A and B). It is the responsibility of the Project Chief to complete the Analytical Services Request form and to log-in each water-quality sample to QWDATA. It is the responsibility of the QWDATA DBA to review this data during or soon after sample login.
Under special circumstances, these data may be entered after a sample is logged in the computer. These circumstances include time required to analyze geologic and hydrologic data in order to determine geologic unit and aquifer type. The QWDATA DBA will not allow the Project Chief or staff access to the analytical results until all pertinent information has been entered in the computer. Project staff should be reminded of the need for prompt review of chemical analyses (especially nutrients). Any delay may compromise the validity and/or quality of the data.
Automated Data Processing System
Additional information required to be entered in the Site File for sites with data to be stored in AD APS is listed in table 7. Each person storing data in ADAPS must become familiar with these Site-File components (see Mathey, 1989, p. 2-23, 2-24, and 2-38) . Also, the ADAPS DBA must be provided with the following information in order to input, edit, and process data in ADAPS. Additional details and explanations for the required information below are described in Dempster (1990, p. 3-1 to 3-36 and shift information for use in primary computations. It is the responsibility of the Project Chief to provide the requisite data to the ADAPS DBA. It is the responsibility of the ADAPS DBA to review and input these data into ADAPS.
Water-Use Data System
The quality-assurance plan for the Indiana District's water-use program is described in Open-File Report 93-88 (Arvin, 1993) . The wateruse program is an ongoing effort to make Indiana water-use data available to water managers at the Federal, State, and local level. Each person collecting data to be stored in the Water-Use Data System (WUDS) is referred to pages 6-20 in OpenFile Report 93-88, which describe procedures for the compilation and storage of data in WUDS. Laboratory printouts must receive timely review so that requests for reruns or verification of laboratory analyses can be performed. For example, nutrients must be rerun within a month from the date of collection. Discrepancies must be resolved, corrected if possible, and all actions documented in the Site-File folders and NWIS data bases. It is the responsibility of the Project Chief to ensure that all data have been plotted correctly on Master Site-File topographic maps; correctly recorded on laboratory sheets; and correctly entered into Site-File folders, data bases, and reports. Every report, whether published and in the public domain or administratively released, will contain the site ID's for all data-collection sites used in that report. Tables of water data must include WATSTORE parameter codes. Authors are required to publish their data not just summary statistics. Senior authors of reports must ensure that the data in their reports are correct and can be verified by data in Site-File folders and NWIS data bases. The senior author is responsible for compiling an errata sheet with corrections for all errors contained in a report.
Archiving Paper Files and Project Files in the District Library
At the conclusion of a project, the paper file for each data-collection site will be archived in the District library. Site-File folders will be filed by Federal Information Processing Standards (FTPS) county code, then by site ID within each particular FIPS county code. If a site has been used by two or more different projects, Site-File folders for each project are maintained in separate, but sequential, files. It is the responsibility of the Project Chief to archive the Site-File folders. It is the responsibility of the Site-File DBA to ensure that Site-File folders have been properly archived and to resolve any filing or site-information problems. Data-organization and verification efforts during the project will ensure more rapid, efficient, and quality-assured responses to information requests.
Also, at the conclusion of a project, the project file maintained by the Project Chief will be archived in the District library. Project files archived in the District library will be no more than 4-in. thick and will be filed by project account number. The project files must contain the following information:
1. A copy of the project proposal.
Copies of all Management Information
System reports, important correspondence, and all quarterly progress reports. 3. Multi-site data tables. 4. Important maps, model runs, and other interpretive information. 5. A copy of the final report(s) including errata. 6. A list of project personnel and their duties especially with relation to installation of data-collection sites, data collection and management, and data analysis and report writing. 7. A compilation of all data-collection sites used in the project, with site ID's, and summary statements of the types of data collected at each site. All remaining important project information will be archived in the warehouse in boxes labeled with the 9-digit project number, project name, date of project completion or termination, name of Project Chief, and a brief description of the contents. It is the responsibility of the Project Chief to organize and archive important project files in the District library and warehouse.
IMPLEMENTING AND ENFORCING THE DATA-MANAGEMENT POLICY AND PROCEDURES
It is the responsibility of all personnel involved in the collection or compilation of hydrologic and related data to follow the procedures described in this document It is the responsibility of the Section Chief(s) to ensure that Project Chiefs follow the procedures described in this document. Compliance with these procedures will be reviewed by the Section Chief(s) during quarterly project reviews and before the final project report is submitted for Director's approval. Section Chiefs should consult with DBA's and the DS during appraisal of the Data-Management Element of the employee's Performance Standards to help determine the degree to which an employee has complied with the District data-management procedures.
It is the responsibility of the DBA's to ensure that data added to the data base are complete and meet the requirements described in this document. It is the responsibility of the Site-File DBA to ensure that new data-collection sites are established according to the procedures described in this document. It is the responsibility of the DS to review and approve field forms, assess the need for additional types of information that must be documented and stored, and in consultation with the DBA's periodically review and revise the procedures in this document. Additional responsibilities have been described in the "DataManagement Procedures" section.
SUMMARY
Data collected for hydrologic investigations in the Indiana District often have been documented, organized, and archived to meet the short-term needs of individual projects. This approach has contributed to many data-related problems: lost data, incorrect site ID's and site names, duplicate or triplicate Site-File or water-quality entries, greater effort required to retrieve data and to respond to information requests by the public, and increased difficulty in verifying data stored in reports and in computer data bases. To address these problems, the Indiana District has adopted the policy that data collected for hydrologic investigations after Fiscal Year 1990 be documented, organized, and archived in a manner that (1) facilitates retrieval, evaluation, and use by District personnel and others; and (2) enables verification of data contained in all reports and computer data bases.
The following procedures have been established to meet the objectives of the District data-management policy:
1. New data-collection sites are properly established, named, and plotted. 4. All relevant data are stored in appropriate NWIS data bases. This procedure includes tables of information required by the Indiana District to be entered in the Site File, GWSI ground-water data files, QWDATA, and ADAPS. The Project Chief is responsible for entering and editing the requisite data. DBA's are responsible for reviewing and updating these data. 5. Data are compared and verified among field notes, laboratory sheets, NWIS data bases, and reports. Project Chiefs are responsible for ensuring that data from these sources are internally consistent, and that all discrepancies are resolved and documented in the SiteFile folders and appropriate NWIS data bases. Authors are required to publish their actual data (not just summary statistics). All reports must contain the site ID'S of all data-collection sites referenced in the report, and all waterdata tables must include WATSTORE parameter codes. 6. Site-File folders and project files are properly archived in the District library at the end of the project by the Project Chief. This procedure includes a list of information to be included in the project files. The Site-File DBA is responsible for ensuring that Site-File folders are archived properly and for resolving any filing or site-information problems. It is the responsibility of all personnel involved in the collection or compilation of hydrologic and related data to follow District data-management procedures. Section Chiefs review compliance with these procedures during quarterly project reviews, before project reports are submitted for Director's approval, and during appraisal of the Data-Management Element of employees' performance standards.
Properly managed data will facilitate and improve the storage, retrieval, evaluation, quality assurance, and use of hydrologic and related data. As a result, data users can increase their productivity, and hydrologists and the public can have a higher degree of confidence in U.S. Geological Survey data and reports.
